The effects of Physiotherapy and hexaprenaline sulphate administration 'l£'cre studied on 10 patients requiring mechanical ventilation. No significant changes in arterial oxygen tension were noted, but alveolar pressure fell significantly after treatment, indicating improvement in pulmonary compliance.
Physiotherapy during long term mechanical ventilation, is an essential part of intensive patient care, reducing secretion retention and helping to maintain normal alveolar expansion. However, a fall in arterial oxygen tension may follow vigorous chest physiotherapy and resultant hypoxia may precipitate dangerous cardiac arrhythmias thus lowering cardiac output and decreasing vital organ perfusion in the seriously ill patient.
In previous papers (Brock-Ctne et al. J975, Winning ct al. 1975) we described the influence of three physiotherapy techniques on mean arterial oxygen tension, derived alveolar to arterial oxygen gradient, and alveolar pressure. \Ve were unable to substantiate reports (Gormezano and Braithwaite 1972, Holloway ct al. 1969 ) that there is a deterioration in arterial oxygenation following physiotherapy. Bronchodilators have also been reported to cause a fall in Pa0 2 (Rosen and Hillard 1960, Coleman and Leary] 973, Palm er 1971) and since they are used frequently as an adjunct to physiotherapy this study was undertaken. This paper presents a report of our experience with a potent bronchodilator, hexaprenaline sulphate, as an adjunct to routine physiotherapy. Inspired oxygen concentrations (Fi0 2 ) during maintenance ventilation were adjusted to keep arterial oxygen tensions close to 100 mm/Hg. At no time was a maintenance Fi0 2 of greater than 60% used.
Pulse, blood pressure, central venous pressure and urine output were measured, and the electrocardiograph was monitored continuously. Diazepam and morphine were employed for sedation and analgesia as required.
The physiotherapy technique involved chest clapping, compression vibration and posturing of the patient, together with regular hyperinflation or " artificial sigh", using the facilities available on the Bennet MAl ventilator. Regular suctioning of the airways with a sterile plastic catheter (16 Fg) with a side opening and mounted on a Y connection, was included as an integral part of the technique. The routine time sequence was as follows:
Hexoprenaline S04 (1'0 ml of 0'25% soln) , was nebulized into the inspiratory limb of the respirator circuit for 15 mins, after which physiotherapy and intermittent suctioningwas instituted for twenty minutes or until the chest was clinically clear. The patient was ventilated with 100% O 2 five minutes before, throughout, and five minutes after the period of physiotherapy. Arterial blood was sampled via an indwelling radial artery cannula during maintenance IPPV, at random times during physiotherapy, and at 0,15 and 60 minutes after the FI0 2 was returned to maintenance levels. All blood samples were collected in glass syringes and stored on ice. Analysis was carried out within fifteen minutes using a Radiometer BMS 3 Mk. II Blood Gas Analyser with a Clark type oxygen electrode and a Severinghaus CO 2 electrode.
Alveolar pressure was estimated using the variable end inspiratory resistance available on the Bennet MAl ventilator. Maximum retardation of the expiratory valve imposes a brief inspiratory plateau prior to the commencement of expiration, thus allowing the pressure in the airways and ventilator tubing to equalize. The effects of this manoeuvre can be observed on the pressure gauge provided, gIvmg an indication of the changes occurring in alveolar pressure during physiotherapy, and hence an approximate estimate of altered lung compliance (Winning et al. 1975) .
All results were analysed on an Olivetti 101 Digital Computer, utilizing the student's test for significance between two sample means.
RESULTS
Immediately following physiotherapy, there was a significant increase in the mean arterial oxygen tension, and the average alveolar to arterial P0 2 gradient compared with pretreatment levels. These effects were not observed fifteen and sixty minutes after physiotherapy ( Table 2 ). All blood samples taken randomly during physiotherapy had a P0 2 well in excess of the pretreatment level.
The mean alveolar pressure was significantly lower than the control value at 0, 15, and 60 minutes after treatment. Pulse and blood pressure did not change significantly during Hexoprenaline nebulization or physiotherapy, and no cardiac arrhythmias were recorded. lungs after cardiopulmonary by-pass surgery. They observed a similar effect in patients with obstructive airway disease. A decrease in the PaO. has been noted in infanb with tetanus requiring artificial \'entilation (Holloway et al.
196H
). The inspired oxygen tensions used during treatment were not specifically mentioned in either of these two studies. Crawford d al. (1973) demonstrated an increase of intrapulmonary shunting in severely traumatized patients, following mechanical ventilation with l()OO~ oxygen continued for longer than fi\'e minutes. Sykes and Finlay (IH71) showed that an increase in the YD \,T ratio followE'cl IPPY with pure oxygE'n.
In a pre\'ious stud\' (Brock-Ctne et al. 1973 ) using 100';" oxygen during the period of physiotherap\', \ve wc re unable to substantiate the findings of these workers regarding the fall in arterial ox:.;gen tension obsen'Cd after chest physiotherapy, nor \\'ere we able to demonstrate any increase in the alveolar to arterial oxygen gradient. Cardiac output in our original patients was probably well maintained during physiotherapy, and nntilation perfusion ratios remained unaltered.
I{osen and Gillard (1 ~HiO) warned against prolonged suctioning of the airway, and stressed the importance of the diameter of the catheter used for sw·tioning during physiotherapy. In this investigation, at no time was endotracheal suction applicd for longer than t\\'('nt)' sc('ond,.;, and the diameter of the catheter used was uniformly narrow.
The technique of physiotherap)' used here, resulted in the lowering of the alveolar pressure, suggesting an increase in pulmonary compliance after treatment, a finding which is in accordance with our previous experience (\\'inning et al.
H),;,)).
Coleman and Leary (]ilj'3) obsern'd a decrease in mean arterial oxygen tension in a group of asthmatic subjects after hexoprenaline inhalation. They therefore suggested that sudden death in ;'n asthmatic patient, might be associated \\'ith the onset of a dangerous cardiac arrhythmia due to the effects of the bronchodilator on a heart already sensitized by hypoxia. Pallller (1971) and l'almer and Diament (1967) also noted some deterioration in arterial oxygenation following bronchodilator therapy, and support the opinion that there is an increase in Yentilationjperfusion abnormalities particularly when using ~ adrenergic stimulators that are not ~2 selective, In this study, hypoxia and cardiac dysarrhythmias were not a feature, indicating that hexoprenaline may be safely utilized in the manner described, even in the severely ill. \Ve conclude therefore that the method of physiotherapy advocated, together with the use of the bronchodilator, hexoprenaline, does not appear to adversely influence arterial oxygenation or seriously alter cardiovascular stahilit\,.
